Associated production of different flavor heavy quarks can provide a probe for W ′ bosons at the LHC. We study pp → t ′b′ X process with the subsequent decays t ′ → W + b andb ′ → W − W +b , and compare the results with the tb final state. The effects of the W ′ boson to the different flavor pair production cross section are shown to be important in some parameter region for the heavy quark masses of 600 and 700 GeV. We present accessible mass limits for the W ′ boson at the LHC with √ s=14 TeV.
I. INTRODUCTION
Discovery of new particles plays an important role for a clear evidence of the new physics at the Large Hadron Collider (LHC). The existence of additional charged massive bosons is predicted by various extensions of the Standard Model (SM). Such models candidates are the left-right symmetric [1] [2] [3] , extra dimensional [4, 5] , little Higgs [6] [7] [8] and models with extended gauge symmetry [9] [10] [11] [12] [13] .
A reference model given in Ref. [14] can be used to confirm the results from experiments the existence of a fourth generation up type quark t ′ with a mass lower than 656 GeV [17] .
A search for the same sign dilepton signature by the ATLAS Collaboration in 4.7 fb −1 of data sets lower limit on m b ′ > 670 GeV [18] . The CMS Collaboration using 5 fb −1 of data in the same final state set lower limit of m t ′ > 570 GeV [19] . A search for fourth generation down type heavy quarks in the same sign dilepton or three lepton events by the CMS Collaboration sets a lower mass limit at 611 GeV with 4.9 fb −1 of data [20] .
There are also constraints on the fourth generation quarks from Higgs searches at the Tevatron [21] and the LHC [22, 23] . The fourth generation fermions affect the phenomenology of the Higgs, leading to the changes in decays Γ(H → V V ). The constraints of the fourth generation model can be relaxed when there is an extended Higgs sector, such as two Higgs doublet model [24] , with an extra SU(2) symmetry.
In this study, we calculate cross section of associated production of different flavor heavy quarks (t ′ , b ′ ) with the effects of W ′ boson at the LHC with √ s=14 TeV. We also calculate cross section of relevant background processes. We study accessible mass limits for the W ′ boson for different heavy quark masses of 600 and 700 GeV at the LHC. The result of this study can also be interpreted generically in the framework of heavy quark models in which BR(Q → W q) becomes smaller than unity.
II.
THE MODEL
The general interaction Lagrangian for W ′ and W bosons with the SM quarks and fourth generation quarks (t ′ and b ′ ) is given by
where g = e/ sin θ W is the electroweak coupling constant, P L,R are the usual chirality projection operators and V ij is the element of the extended CKM mixing matrix (CKM4) and A fit for the fourth generation quark mixing matrix elements (CKM4) are given as
GeV [26] . In this study, we take f R =0 and f L V ′ ij to be same as CKM4 elements, and we assume the mass constraint |m b ′ − m t ′ | ≃ 55 GeV. For a simulation framework, the interactions of four generations quarks with W and W ′ bosons are implemented into computer package CompHEP [27] .
III. ANALYSIS AND RESULTS
The total decay widths of W ′ boson depending on its mass for the mass values of t ′ quark (600 and 700 GeV) are shown in Fig. 1 
The total cross section of pp → t ′b′ X for m t ′ = 600 GeV (dashed line) and 700 GeV (dotted Second, we consider signal process pp → (W ′ , W ) → t ′b′ at the LHC ( √ s=14 TeV) with
. The cross section depending on the W ′ mass is given in Fig. 2 
